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DEVELOPMENT OF A BLADDERI.ESS TANK
FOR SPACE SHUTTLE

Clauss Feindler

Grumman Aerospace Corporation ,0 7 / 3 Sfa i

INTRODUCTION

Requirements for water management for the Space Shuttle are largely undefined, and
only the basic metabolic requirement=-3 Ib/man-day-=can be assumed. Water to meet
this and other requirements may either he stored or be available from the fuel cells if
these are selected as the electrical power supply. Even in the latter case, some water
storage will be required for transition periods, as a backup in case of temporary fuel cell
failure, and for marginal cooling.

The degree of purity and potabil ity of stored water can vary accordine to its use. It
seems likely that all drinking water must be sterile in accordance with NASA/MSC Speci=-
fication SD-200. The water quality required for other uses, such as hady washing and
toilet flushing, are undefined.

In any case, the bacterial content of stored water must be contrelled. The ease of
bacterial controi depends in part upon the characteristics of the tank in which the water
is stored. If the tank can be rendered sterile before use, the stored water can be kept
sterile much more easily. Then the tank itself must contribute to=--or at least not detract
from=-the effectiveness of bacteticidal measures employed to maintain water quality dur-

ing Space Shuttle operation. In addition, the tank should be amenable to accurate mea-
surement of water quality, |

The potable-water technology used in the Lunar Module was first reviewed in the
light of these requirements. The LM bladder-type tanks were adequate for that vehicle,
but it seemed to us that bellows tanks offer greater possibilities in satisfying the long-
tetm requitements of the Space Shuttle program. This paper summarizes the results of
our studies and the present state of development of bellows-type tanks for long-term
potable water storage.
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